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(57) ABSTRACT

An 1llumination assembly for a scanner according to one
example embodiment includes a light source, a first reflector
and a second retlector. The first retlector has a curved struc-
ture and 1s positioned directly in the optical path of the light
source. The first reflector has a first portion and a second
portion. The first portion of the first retlector 1s positioned to
reflect light received from the light source toward a target area
to be scanned. The second portion of the first reflector 1s
positioned to reflect light recetved from the light source
toward the second reflector. The second reflector 1s positioned
to reflect light recerved from the first reflector toward the
target area.

18 Claims, 3 Drawing Sheets
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ILLUMINATION ASSEMBLY FOR A
SCANNER

CROSS REFERENCES TO RELATED
APPLICATIONS

This application 1s related to U.S. patent application Ser.
No. 12/979,797, which 1s incorporated herein by reference,
entitled “Illumination Assembly for a Scanner™ filed on even

date herewith and assigned to the same assignee as the present
application.

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT

None.

1]

REF.

T

RENCE TO SEQUENTIAL LISTING, ETC.

None.

BACKGROUND

1. Field of the Disclosure

The present disclosure relates generally to scanners, and
more specifically, to an i1llumination assembly for a scanner.

2. Description of the Related Art

High speed scanners typically require high intensity illu-
mination. One example of a light source that provides the
required 1llumination 1s an external electrode xenon fluores-
cent lamp. However, various problems are associated with the
use of a xenon fluorescent lamp as a light source. For
example, a high power xenon fluorescent lamp must be used
to generate the required 1llumination. Such high power lamps
may generate excessive heat. To address this 1ssue, a cooling,
fan and a vent may be positioned on the scanner; however, this
adds cost and acoustic noise and, 1n some cases, may result in
potential contamination through the vent. Further, the high
power xenon fluorescent lamp needs a high frequency and
high voltage 1nverter, which further adversely impacts the
scanner both 1n terms of safety and signal quality.

Recent technological developments 1n the field of scanners
have provided another light source, white LEDs (light emut-
ting diodes). Inmany cases, one high power LED may be used
in conjunction with a light guide to generate the required
illumination. Alternatively, an array of medium power LEDs
may be used. The array of medium power LEDs generates
more light and 1s desired for high speed scanners. However, it
1s desired to use as few LEDs as possible to reduce the cost of
the device. The white LEDs may be generally blue LEDs that
use a blue LED die with yellow phosphor to form white light.
Light produced by such LEDs may not be sufliciently mixed
and direct incidences of such light at a target area, such as a
sheet to be scanned, 1s not desired. Accordingly, 1t will be
appreciated that an i1llumination assembly for a scanner that
provides high intensity illumination 1n an efficient manner 1s
desired.

SUMMARY OF THE DISCLOSUR.

L1l

An 1llumination assembly for a scanner according to one
example embodiment includes a light source, a first reflector
and a second reflector. The first reflector has a curved struc-
ture and 1s positioned directly in the optical path of the light
source. The first reflector has a first portion and a second
portion. The first portion of the first retlector 1s positioned to
reflect light recerved from the light source toward a target area
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to be scanned. The second portion of the first reflector 1s
positioned to retlect light recerved from the light source
toward the second reflector. The second reflector 1s positioned
to reflect light recerved from the first reflector toward the
target area.

Embodiments include those wherein the first retlector has
a generally C-shaped structure that substantially encloses the
light source to prevent direct illumination of the target area by
the light source. In some embodiments, a reflecting surface of
the first reflector 1s a substantially single-faceted, curved sur-
face. Alternatives include those wherein the reflecting surface
of the first retlector 1s a multi-faceted surface. In such alter-
natives, the first portion and the second portion of the first
reflector may each include a plurality of angularly oriented
substantially straight sections. Embodiments include those
wherein the second retlector 1s positioned on an opposite side
of the target area from the first reflector. A reflecting surface
of the second reflector may be curved or substantially planar.

BRIEF DESCRIPTION OF THE DRAWINGS

The above-mentioned and other features and advantages of
this disclosure, and the manner of attaiming them, waill
become more apparent and the disclosure will be better
understood by reference to the following description of
embodiments of the disclosure taken 1n conjunction with the
accompanying drawings, wherein:

FIG. 1 1s a perspective view depicting an illumination
assembly positioned on a scan head frame of a scanner,
according to one example embodiment;

FIG. 215 a side view depicting an 1llumination assembly for
a scanner, according to one example embodiment; and

FIG. 3 1s a side view depicting an 1llumination assembly for
a scanner, according to another example embodiment.

DETAILED DESCRIPTION

It 1s to be understood that various omissions and substitu-
tions of equivalents are contemplated as circumstances may
suggest or render expedient, but these are intended to cover
the application or implementation without departing from the
spirit or scope of the claims of the present disclosure. It 1s to
be understood that the present disclosure 1s not limited 1n 1ts
application to the details of components set forth 1n the fol-
lowing description. The present disclosure 1s capable of other
embodiments and of being practiced or of being carried out 1n
various ways. Also, 1t1s to be understood that the phraseology
and terminology used herein 1s for the purpose of description
and should not be regarded as limiting. The use of “includ-
ing,” “comprising,” or “having’ and variations thereof herein
1s meant to encompass the items listed thereatter and equiva-
lents thereof as well as additional items. Further, the terms “a”
and “an” herein do not denote a limitation of quantity, but
rather denote the presence of at least one of the referenced
item. Furthermore, the terms “first,” “second,” and the like,
herein do not denote any order, quantity, or importance, but
rather are used to distinguish one element from another.
Unless limited otherwise, the terms “coupled,” and variations
thereol herein are used broadly and encompass direct and
indirect couplings. Moreover, the use of “coupled” and varia-
tions thereof herein does not denote a limitation to the
arrangement ol two components.

The present disclosure provides an 1llumination assembly
for a scanner. The 1llumination assembly provides high inten-
sity 1llumination to be focused on a target area, such as a
media sheet, to be scanned.
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Referring now to FIG. 1, an 1llumination assembly 10 1s
carried by a scan head frame 1020 of a scanner. In the example
embodiment shown, scan head frame 1020 1s positioned
under a platen glass 1000 of a scanner (FIG. 2). In this
embodiment, 1llumination assembly 10 reciprocates back and
forth under platen glass 1000 along with scan head frame
1020 which 1s driven by a driving mechanism (not shown) of
the scanner. Embodiments include those wherein scan head
frame 1020 includes at least one pair of bushings 1022
aligned along bushing axis 1024 at a distal end of scan head
frame 1020. Bushings 1022 receive a guide rod (not shown) to
facilitate reciprocating back-and-forth movement of the scan-
ner along the guide rod to permit the scanner to scan the
entirety of an adjacent document. Alternatives include those
wherein scan head frame 1020 1s mounted in a stationary
manner such as along a media path of an automatic document
teeder as 1s known 1n the art.

Referring to FIG. 2, 1llumination assembly 10 includes a
light source 100. Light source 100 1s positioned on a body
portion 1002 of scan head frame 1020 in a manner such that
light source 100 receives electrical power from a power
source (not shown). Body portion 1002 may be integral with
scan head frame 1020 or 1t may be a separate component
mounted thereon. In one embodiment, light source 100
includes at least one white light emitting diode (LED). Spe-
cifically, light source 100 may be an array of white LEDs. For
example, light source 100 may be blue LEDs coated with
yellow phosphor to form white light. However, it will be
appreciated by those skilled 1n the art that instead of utilizing
an array of LEDs, a single high power white LED may be
utilized as a light source. Moreover, mstead of blue LEDs
coated with yellow phosphor, an array of red, green and blue
LEDs may be utilized as white LEDs.

[lumination assembly 10 further includes a primary reflec-
tor 110. Primary reflector 110 1s carried by body portion 1002
of scan head frame 1020 and positioned directly in the optical
path of light source 100, as shown in FIG. 2. In the example
embodiment illustrated, primary retlector 110 includes a first
portion 112 and a second portion 114 itegral with first por-
tion 112. First portion 112 1s coupled with body portion 1002
using suitable attachment means, such as adhesive or screws.
Alternatives include those wherein first portion 112 and sec-
ond portion 114 are two separate portions coupled to each
other to form primary reflector 110.

In the example embodiment illustrated, primary reflector
110 includes a generally curved structure that substantially
encloses light source 100. For example, as shown 1n FIG. 2,
primary retlector 110 has a generally C-shaped structure that
substantially encloses light source 100 and thereby defines a
light path. The light path may be defined as a path followed by
light beams to reach a target area 1004 when light source 100
emits light, which will be explained herein further in greater
detail. Further, target area 1004 may be considered as an
object, such as a media sheet, disposed on platen glass 1000 to
be scanned.

In the example embodiment illustrated, primary reflector
110 has a multi-faceted reflecting surface 116 positioned
directly in the optical path of light source 100. In some
embodiments, reflecting surface 116 1s composed substan-
tially of plastic or glass. Each of first portion 112 and second
portion 114 of primary reflector 110 includes angularly ori-
ented sections that form multi-faceted retlecting surface 116
of primary retlector 110. For example, as shown 1n FIG. 2,
cach of first portion 112 and second portion 114 has two
angularly oriented substantially straight sections 112A, 1128
and 114A, 114B, respectively, forming multi-faceted reflect-
ing surface 116. Alternatively, first portion 112 and second
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portion 114 may have more or fewer than two angularly
oriented substantially straight sections forming a multi-fac-
cted reflecting surface of primary reflector 110. In the
example embodiment illustrated, each of angularly oriented
substantially straight sections 112A, 112B of first portion 112
forms an angle between 90° and 180° relative to target area
1004 such that the light received by first portion 112 from
light source 100 1s generally retlected 1n the direction of target
area 1004. Further, each of angularly oriented substantially
straight sections 114A, 114B of second portion 114 forms an
angle between 0° and 90° relative to target area 1004 such that
the light received by second portion 114 from light source 100
1s generally reflected 1n the direction of an auxiliary reflector
120, which will be explained herein further in greater detail.
Light source 100 and primary reflector 110 are spaced verti-
cally away from target area 1004 as indicated by arrow ‘Y.” As
used herein, vertical direction Y 1s orthogonal to target area
1004 and therefore the term vertical 1s relative to the orienta-
tion of target area 1004. For example, target areca 1004 may be
disposed on a substantially horizontal flatbed portion of a
conventional scanner such that vertical direction ‘Y’ 1s sub-
stantially vertical with respect to the ground. However, alter-
natives include those wherein target area 1004 1s disposed in
an orientation other than horizontal such that vertical direc-
tion ‘Y’ 1s not vertical with respect to the ground. For
example, target area 1004 may be positioned in an orientation
other than horizontal 1n the body of an automatic document
feeder as 1s known 1n the art.

Primary reflector 110 may be a diffuse reflector that 1s
composed of a material, such as polycrystalline matenal,
which exhibits diffuse reflection. Alternatively, primary
reflector 110 may be a specular reflector that 1s composed of
a material that exhibits specular reflection. Moreover, pri-
mary reflector 110 may be a partial diffuse reflector or a
partial specular reflector. Specifically, one of first portion 112
and second portion 114 may be a diffuse reflector and the
other portion (remaining of first portion 112 and second por-
tion 114) may be a specular retlector or vice-versa. Therelfore,
first portion 112 and second portion 114 of primary reflector
110 may be adjusted to control the reflectance and spatial
unmiformity of primary retlector 110. Additionally, first por-
tion 112 and second portion 114 of primary reflector 110 may
be colored to control the chromaticity of primary reflector
110. Specifically, first portion 112 and second portion 114 of
primary retlector 110 may be colored with the same color or
different colors to achieve a required chromaticity of primary
reflector 110.

As shown 1 FIG. 2, illumination assembly 10 further
includes an auxiliary reflector 120. Auxiliary reflector 120 1s
positioned on a portion of scan head frame 1020 that 1s on an
opposite side of target area 1004 from primary reflector 110,
as shown FIG. 2. Auxiliary reflector 120 includes a support
flange 122 mounted on scan head frame 1020 with suitable
attachment means, such as adhesive or screws. Auxihiary
reflector 120 includes a retlecting portion 124 integral with
support tlange 122. Alternatively, retlecting portion 124 may
be a separate portion coupled with support flange 122 to form
auxiliary retlector 120.

Auxiliary reflector 120, particularly reflecting portion 124,
includes a curved reflecting surface 126, such as a parabolic
surface or a concave surface. Curved reflecting surface 126 of
reflecting portion 124 reflects light from primary reflector
110 towards target area 1004, which will be explained further
in greater detail. Alternatives include those wherein reflecting
portion 124 has a substantially planar reflecting surface or a
curved reflecting surface, such as an elliptical surface or a
convex surface, to reflect light from primary retlector 110
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towards target area 1004. Further, in the example embodi-
ment 1llustrated, auxiliary reflector 120, particularly retlect-
ing portion 124, 1s a diffuse retlector. Alternatively, auxiliary
reflector 120, particularly reflecting portion 124, may be a
specular reflector or a combination of a diffuse reflector and a
specular retlector. Moreover, auxiliary reflector 120 may be
colored with at least one color to achieve a required chroma-
ticity of auxiliary reflector 120. In some embodiments,
reflecting surface 126 1s composed substantially of plastic or
glass.

Light source 100 1s provided with the electrical power for
emitting light. The light emaitted from light source 100 1s
reflected towards target area 1004 by primary reflector 110
and auxiliary reflector 120. Specifically, as shown 1n FIG. 2,
a light ray (shown with solid lines ‘A’) follows a first path
(shown with arrowheads carried by the light ray A). The first
path (arrowheads carried by the light ray A) guides light from
light source 100 for directly 1lluminating target area 1004. As
shown i FIG. 2, light ray ‘A’ following the first path 1s
directly retlected by first portion 112 of primary retlector 110
towards target area 1004 through platen glass 1000. It1s to be
understood that for purposes of clarity only a single light ray
‘A’ 1s shown following the first path. However, a plurality of
light rays, such as light ray ‘A’, may originate from light
source 100 and be reflected by first portion 112 of primary
reflector 110 towards target area 1004.

The light ray ‘A’ following the first path 1s further shown to
reflect from target area 1004, such as the media to be scanned,
to be captured by an 1mage sensor (not shown) such as a
charge coupled device of the scanner. Once, light ray ‘A’
reflects from target area 1004, the light ray ‘A’ may carry a
particular amount of energy based on a transparency/opaque-
ness of target arca 1004. The image sensor recerves light ray
‘A’ and converts the light energy carried by light ray ‘A’ into a
digital 1mage of target arca 1004. Light ray ‘A’ may be
reflected onto the image sensor by one or more mirrors of a
mirror assembly (not shown). Further, a lens (not shown) may
be provided to focus light ray ‘A’ onto the 1mage sensor.

FI1G. 2 also shows a light ray (shown with hidden lines ‘B”)
following a second path (shown with arrowheads carried by
the light ray B). The second path (arrowheads carried by the
light ray B) guides light from light source 100 for indirectly
illuminating target area 1004. As shown 1n FIG. 2, lightray B
following the second path 1s indirectly retflected by second
portion 114 of primary reflector 110 towards target area 1004.
Specifically, reflecting portion 124 of auxiliary retlector 120
reflects light ray ‘B’, retlected from second portion 114 of
primary reflector 110. It 1s to be understood that for purposes
of clarity only a single light ray ‘B’ 1s shown following the
second path. Light ray ‘B’ reflected by reflecting portion 124
ol auxiliary reflector 120 passes through platen glass 1000
and gets reflected from target area 1004, such as the media to
be scanned. In the example embodiment illustrated 1n FI1G. 2,
light ray ‘B’ may be substantially parallel to target area 1004
when following the second path. Light ray ‘B’ may be simi-
larly captured by the mirror assembly, which will reflect light
ray ‘B’ towards the lens and finally light ray ‘B’ may be
focused onto the image sensor. The image sensor will receive
light ray ‘B’ and convert a light energy carried by light ray ‘B’
into a digital image of target arca 1004.

Theretfore, illumination assembly 10, particularly a com-
bination of light source 100, primary reflector 110, and aux-
iliary retlector 120, provides high intensity i1llumination of
target area 1004. Specifically, primary reflector 110 and aux-
iliary reflector 120 efficiently guide light (reflecting light ray
‘A’ through the first path and light ray ‘B’ through the second

path), provided by light source 100 towards target areca 1004.
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It 1s to be understood, first portion 112 and second portion 114
of primary reflector 110 may be shaped such that the first path
and the second path guide (retlect) substantially concentrated
light rays (such as light rays ‘A’ and ‘B’) for illuminating
target area 1004.

Further, the design and arrangement of primary reflector
110 and auxiliary reflector 120 avoid wastage of light such
that the amount of light emitted by light source 100 that does
not contact target area 1004 1s minimized. It 1s to be under-
stood that a distance between light source 100 and primary
reflector 110 and a distance between primary reflector 110
and auxiliary reflector 120 1s adjusted 1n a manner such the
first path and the second path efliciently guide (reflect) light
rays towards target area 1004. Moreover, as shown in FIG. 2,
primary reflector 110 and auxiliary reflector 120 allow target
area 1004 to avoid direct contact from light provided by light
source 100. Specifically, light from light source 100 1s
allowed to reflect from primary reflector 110 and, in some
cases, auxiliary reflector 120 prior to reaching target area
1004. This enables sufficient mixing of light, which provides
improved scanmng quality of target area 1004. Additionally,
first portion 112 and second portion 114 are separated such
that a ratio of light rays reflected through the first path and the
second path has a desired value to satisty a required 1llumi-
nation at target area 1004 such that shadows are not formed
during scanning of target area 1004. The ratio of light rays
following first path ‘A’ to the light rays following second path
‘B’ may be between about 2:3 and about 3:2 and, in some
embodiments, may be about 1:1.

Referring now to FIG. 3, a side view of an illumination
assembly 20 1s shown, in accordance with an alternative
embodiment. Illumination assembly 20 1s positioned under
platen glass 1000 of the scanner in a similar manner as
described above with regard to illumination assembly 10.
[1lumination assembly 20 includes a light source 200, similar
to light source 100 of the 1llumination assembly 10, accord-
ingly description of light source 200 1s avoided for the sake of
brevity.

[1lumination assembly 20 further includes a primary retlec-
tor 210. Primary reflector 210 differs from primary reflector
110 of i1llumination assembly 10 in terms of its structural
aspects. Specifically, pnmary reflector 210 includes a first
portion 212 and a second portion 214 that form a single-
faceted, curved, smooth reflecting surface 216 instead of
multi-faceted reflecting surface 116 of primary retlector 110.
Otherwise, primary retlector 210 1s structurally and function-
ally similar to primary reflector 110. For example, primary
reflector 210 1s also configured to have a generally C-shaped
structure and 1s a diffuse reflector. Alternatively, primary
reflector 210 may be a specular reflector or a combination of
the diffuse retlector and the specular reflector. Moreover,
primary retlector 210 may be colored with at least one color to
achieve a required chromaticity of primary retlector 210. As
shown 1n FIG. 3, illumination assembly 20 also includes an
auxiliary reflector 220, similar to auxiliary reflector 120 of
illumination assembly 10. Auxiliary reflector 220, particu-
larly retlecting portion 224, includes a planar reflecting sur-
face 226. However, as discussed above, alternatives include
those wherein reflecting portion 224 has a curved retflecting
surface, such as a parabolic surface, an elliptical surface, a
concave surface or a convex surface, to reflect light from
primary reflector 210 towards target area 1004.

In use, 1llumination assembly 20 produces a high intensity
illumination like 1llumination assembly 10. Specifically, light
from light source 200 1s reflected towards target area 1004,
such as media sheet, by primary retlector 210 and auxiliary
reflector 220. For example, as shown in FIG. 3, a light ray
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(shown with solid lines *C’) follows a first path (shown with
arrowheads carried by lightray C). The first path (arrowheads
carried by lightray C) guides (reflects) light from light source
200 to directly illuminate target area 1004. As shown 1n FIG.
3, light ray ‘C’ following the second path 1s shown to be
directly retlected by first portion 212 of primary retlector 210
towards target area 1004.

Further, as shown in FIG. 3, a light ray (shown with hidden
lines ‘D’) following a second path (shown by arrowheads
carried by light ray D). The second path (arrowheads carried
by light ray D) guides light from light source 200 to indirectly
i1lluminate target area 1004. Specifically, light ray ‘D’ follow-
ing the second path 1s mdirectly retlected by second portion
214 of primary reflector 210 towards target areca 1004. Spe-
cifically, reflecting portion 224 of auxihary reflector 220
reflects light ray ‘D’, reflected from second portion 214 of
primary reflector 210, towards target areca 1004. Thereafter,
light rays ‘C” and ‘DD’ may be captured by the mirror assembly
and lens of the scanner and finally may be captured by the
image sensor. Accordingly, the image sensor will convert
light energies carried by the light rays ‘C” and ‘D’ mnto a
digital image of target arca 1004.

An 1llumination assembly, such as 1llumination assemblies
10 and 20, provides high intensity 1llumination in an efficient
manner. For example, the 1llumination assembly may be eas-
1ly mounted or configured on a scan head frame of a scanner
with less structural complexities. Further, the 1llumination
assembly may provide the high intensity 1llumination in a cost
elfective manner. Specifically, use of LEDs as light source
and retlectors enable 1n providing the high intensity 1llumi-
nation 1n the cost effective manner as compared to a conven-
tional light source, such a xenon fluorescent lamp. Moreover,
the 1llumination assembly 1mproves a scanning quality of the
scanner by providing a sufficiently mixed light, which 1s
focused on an object such as a media sheet to be scanned.

The foregoing description of several embodiments of the
present disclosure has been presented for purposes of illus-
tration. It 1s not mtended to be exhaustive or to limit the
present disclosure to the precise forms disclosed, and obvi-
ously many modifications and varations are possible i light
of the above teaching. It 1s intended that the scope of the
present disclosure be defined by the claims appended hereto.

What 1s claimed 1s:

1. An 1llumination assembly for a scanner, comprising:

a light source;

a first retlector positioned directly 1n the optical path of the
light source and having a first portion and a second
portion forming a reflecting surface that faces the light
source; and

a second reflector;

wherein the light source 1s positioned along a length of the
first retlector, the first portion of the first retlector 1s
positioned to reflect light received from the light source
toward a target area to be scanned, the second portion of
the first reflector 1s positioned to reflect light recerved
from the light source toward the second reflector, and the
second reflector 1s positioned to reflect light received
from the second portion of the first reflector toward the
target area.

2. The i1llumination assembly of claim 1, wherein the
reflecting surface of the first reflector has a generally
C-shaped structure; and an aperture 1s formed along a length
of the first reflector between an end portion of the C-shaped
structure and the light source providing a passage above the
light source for retlected light from the first reflector to 1llu-
minate the target area.
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3. The illumination assembly of claim 1, wherein the first
reflector substantially encloses the light source to prevent
direct 1llumination of the target area by the light source.

4. The illumination assembly of claim 1, wherein the
reflecting surface of the first reflector 1s a substantially single-
faceted, curved surface.

5. The 1llumination assembly of claim 1, wherein the
reflecting surface of the first reflector 1s a multi-faceted sur-
face.

6. The 1llumination assembly of claim 5, wherein the first
portion and the second portion of the first reflector each
include a plurality of angularly oriented substantially straight
sections.

7. The illumination assembly of claim 1, wherein the light
source mcludes at least one white LED.

8. The illumination assembly of claim 1, wherein the first
reflector 1s composed substantially of at least one of plastic
and glass.

9. The illumination assembly of claim 1, wherein the sec-
ond reflector 1s positioned on an opposite side of the target
area from the first reflector.

10. The 1llumination assembly of claim 1, wherein a
reflecting surface of the second retlector 1s curved.

11. The i1llumination assembly of claim 1, wherein a
reflecting surface of the second reflector 1s substantially pla-
nar.

12. The illumination assembly of claim 1, wherein a ratio
of light reflected by the first portion of the first reflector to
light reflected by the second portion of the first reflector 1s
between about 2:3 and about 3:2.

13. The illumination assembly of claim 1, wherein a ratio
of light reflected by the first portion of the first reflector to
light reflected by the second portion of the first reflector 1s
about 1:1.

14. The 1llumination assembly of claim 1, wherein the first
portion and the second portion of the primary reflector are
colored for controlling the chromaticity of the primary retlec-
tor.

15. The illumination assembly of claim 1, wherein the first
reflector and the second reflector are each at least one of a
diffuse reflector and a specular reflector.

16. An 1llumination assembly for a scanner, comprising;

a light source;

a {irst reflector positioned directly in the optical path of the
light source and having a generally C-shaped structure
that substantially encloses the light source to prevent
direct illumination of the target area by the light source,
the first reflector having a first portion and a second
portion forming a substantially single-faceted, curved
reflecting surface that faces the light source, and an
aperture formed along a length of the first reflector

between an end portion of the C-shaped structure and the

light source providing a passage above the light source

for reflected light from the reflecting surface to 1llumi-
nate a target area to be scanned; and

a second reflector positioned on an opposite side of the
target area from the first retlector;

wherein the light source 1s positioned along the length of
the first reflector, the first portion of the first reflector 1s
positioned to reflect light received from the light source
toward the target area to be scanned, the second portion
of the first reflector 1s positioned to retlect light recerved
from the light source toward the second reflector, and the
second reflector 1s positioned to reflect light received
from the second portion of the first reflector toward the
target area.
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17. An illumination assembly for a scanner, comprising:
a light source;
a first reflector positioned directly 1n the optical path of the
light source and having a generally C-shaped structure
that substantially encloses the light source to prevent s
direct 1llumination of the target area by the light source,
the first reflector having a first portion and a second
portion forming a multi-faceted reflecting surface that
faces the light source, and an aperture formed along a
length of the first retlector between an end portion of the 10
C-shaped structure and the light source providing a pas-
sage above the light source for reflected light from the
reflecting surface to i1lluminate a target area to be
scanned; and
a second reflector positioned on an opposite side of the 15
target area from the first retlector;
wherein the light source 1s positioned along the length of
the first reflector, the first portion of the first reflector 1s
positioned to reflect light received from the light source
toward the target area to be scanned, the second portion 20
of the first reflector 1s positioned to retlect light recerved
from the light source toward the second reflector, and the
second reflector 1s positioned to reflect light received
from the second portion of the first reflector toward the
target area. 25
18. The 1llumination assembly of claim 17, wherein the
first portion and the second portion of the first retlector each
include a plurality of angularly oriented substantially straight
sections.
30
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